ince the late 1960s, the CH-47 Chinook has remained the Army’s only ” ', F
heavy-lift helicopter on the battlefield. The new CH-47F Improved Cargo B
helicopter was developed and is beginning production to address the current

age of the CH-47D fleet and close the technology gaps between its capabilities

and warfighters’ cu_fre'nt'-‘needs for communication and situational awareness. The

CH-47F-includes improvements such as a digital cockpit, digital automatic flight

control system, monolithic machined structure and reduced structural vibration.

Boeing Helicopters, the'prhé"'%ﬂmﬁc‘tpr, is meeting the challenge of managing a

mixed-model production line while producing our F model, the MH-47G model —

for the Technical Applications Projéet Office and.a | mited numbel - :

various foreign military sales (FMS) a :
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most '[I)fograms, product configura-
tion has been changing since its incep-
tion. Initially, new-built aircraft were
going to incorporate the newly designed
monolithic machined frame, and re-
manufactured aircraft would use sal-
vaged airframes from D model aircraft
inducted from the field. After produc-
ing two CH-47F Engincering, Manu-
facturing and Development aircraft,
plans were in place to produce seven
more remanufactured F model aircraft
during the program’s low-rate initial
production (LRIP) phase. However,

because of a more immediate need for

" L:‘H'
o

current CH-47 aircraft, LRIP was cut
to one aircraft. Prior to the first LRIP
F model, a business case was presented
to have all CH-47Fs built with the new
machined structure and eliminate the
need for salvaged D model airframes.
The production schedule shift afforded
the CH-47F program the opportunity
to take advantage of this change. Addi-

“tionally, the prime contractor made the
process more economically feasible by
outsourcing specific areas.

Shifting this workload from the prime
] . . .
contractor to suppliers with specific

L k1 o
1 .I1
o

dire%&tw‘-the CH-47F program’s

SUcCci

core com'getencies has contributed

s. 'In this article, we discuss
how open communication and early
coordination can prevent potential
problems with outsourcing in the
areas of aircraft design, production
and inventory management.

Communicate and
Coordinate During System
Design Outsourcing

The CH-47F program used varying de-
sign concepts in different airframe sec-
tions to incorporate past improvements

i VL%LY-_- :QEPT’iELI'\'/IﬂER_Zowrgu {37, gt o
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from direct commercial sales and new
improvements designed to address struc-
tural issues the Army experienced. We
enlisted support from an experienced
aircraft design contractor for a redesign
of the aft section. The contractor com-
pleted this new design using 3-D mod-
The de-

sign methods for the cabin section dif-

els created with Unigraphics®.

fered in that we primarily used legacy
designs, which used 2-D drawings that
were shared with previous FMS, direct
commercial sales and D model aircraft.
We also chose to redesign some of the
aircraft’s cockpit sections at the prime
contractor using Catia V4. The deci-
sion to use a combination of design
sources and tools instead of a common
method was influenced by funding and
schedule requirements.

Prior to the work they performed on the
CH-47EF, the aft section designers had
experience with fixed-wing aircraft de-
sign. The paradigms for designing fixed-
wing aircraft aerodynamics are different
than those of rotorcraft design, but these
differences were not apparent until late
in the assembly process. We found that
the outside surface of the first few newly
designed aft sections did not fit within

tolerance when spliced to the cabin

A key contributor to CH-47F program success is
an effective system to manage and resolve quality
issues. The same exacting standards will be

pplied to the CH-47D remanufacturing process.

ere, SSG Robert Urvina, Bravo Co., 6th
Battalion, 101st Aviation Regiment, 101st
Airborne Division, preflights a CH-47D at
Forward Operating Base (FOB) Speicher, Tikrit,
Iraq. (U.S. Army photo by SPC Teddy Wade, 55th
Signal Co. (Combat Camera).)

sections. If a common software package
had been used for aft and cabin section
design, we may have been able to pre-
vent the mismatch of these major sec-
tions. In addition, increased coordina-
tion between the two design groups re-
garding the expected ground rules for
structural design might have prevented
the oversight earlier in the process. If the

CH-47 Chinook hellcopter integrated inventory
management systems will significantly reduce

lost, mishandled or late material. Here, a CH-
47D crew chief preflights a CH-47D Chinook
helicopter at FOB Summerall, Iraq, last summer.
(U.S. Army photo by SSG Alfred Johnson, 55th
Signal Co. (Combat Camera).)

choice is made to outsource design, it is
suggested that you should establish com-
mon tools and paradigms. If circum-
stance warrants that this is not possible,
be aware that there may be some trade-
offs with the need for greater coordina-
tion during the design process.

Provide Continuous Feed-
back During Production
Processes Outsourcing

Along with outsourcing some design ef-
fort, the prime contractor also chose to
outsource some production processes as
well. One outsourced process was the
cabin section subassembly. Periodically,
the subcontractor had difficulty inter-
preting the legacy drawings because they
were not familiar with the prime con-
tractor’s system. However, they were re-
quired to manage structural part config-
uration for which they had production
responsibility. Initially, the system used
to manage the ongoing changes to con-
figuration lacked the proper checks and
balances. Because of this, we experi-
enced some configuration issues involv-
ing fasteners and materials. The pro-
gram’s quality-monitoring processes cap-
tured these issues and drove corrective
action back to the problems’ origins.
This emphasizes the importance that
feedback occurs to acknowledge a
change was received, understood and in-
corporated. An outsourcing effort of
this nature requires significant engineer-
ing support and oversight early in the
process to minimize problems during
production start-up.

Shared Knowledge From Past
Experience on Outsourced
Production Processes

The prime contractor also chose to out-
source the aft section subassembly. The
subcontractor was provided with 3-D
models from the recent aft section de-
sign. They were familiar with using
these software models in the work they
had performed for other programs and,
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AMRDEC is leveraging the production, manufacturing and logistics maintenance capabilities of its
induStry partners to develop the new'CH-47F Chinook helicopter and remanufacture the current fleet of
CH=47Ds. Here, SPC Tim Parson, A'Co:, 7th Battalion, 158th Aviation Regiment, provides security aboard
a CH-47D Chinook en route to several 'FOBs'near Naray, Afghanistan, last January. (U.S. Army photo by
SSG Michael L. Casteel, 982nd Signal Co. (Combat Camera).)
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